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Abstract

Aims: Tumour-stroma ratio (TSR) scores of biopsy material in rectal carcinoma (RC) could aid a
biomarker-based, upfront and personalized treatment strategy selection for RC patients. In a large
retrospective, multicentre cohort, we aimed to validate the predictive value of biopsy-scored TSR on

neoadjuvant therapy response, and secondary, disease-free and overall survival (DFS, OS).

Methods and results: Scanned haematoxylin-and-eosin-stained RC biopsy slides were collected from
LUMC (N=116) and from the clinical PROCTOR-SCRIPT (N=142) and RAPIDO (N=271) trials. TSR
was scored per protocol and categorized as stroma-low (<50%) or stroma-high (>50%). Major response
was defined as tumour regression grade (TRG) 1+2 by Mandard, including pathological complete
response. Ultimately, a large and varied cohort with 373 RC patients was established. Locally advanced
RC were more often stroma-high (P<0.001). We subsequently observed significantly less major
response rates in the stroma-high RC after a neoadjuvant treatment approach (hazard ratio 0.63, 95%
confidence interval 0.41 —0.99; P=0.044). Despite correction for well-known risk factors in Cox hazard
regression analysis, such as (y)pTNM-substages or residual tumour status, the TSR had no singular

significant influence on DFS nor OS in multivariate analysis (P=0.438; P=0.934, respectively).

Conclusions: Biopsy-scored TSR can predict neoadjuvant therapy efficacy, as RC patients with stroma-
high biopsies achieve less major response. Patient survival, however, is multifactorial, although
response is an important predictor, influenced by TSR. Scoring TSR on RC biopsy material is a reliable
histological parameter, implementation of which in treatment guidelines could aid to improve upfront
selection for a watch-and-wait strategy.
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Introduction

Optimalisation of therapeutic strategies in rectal carcinoma (RC) has been subject to many clinical trials
over the years [1]. Management of RC has evolved, shifting the paradigm from initially aiming for
enhanced locoregional control to whole organ preservation, rapidly improving patient-related outcomes
like disease-free and overall survival (DFS and OS, respectively) [1, 2]. Currently, the cornerstone of
international treatment guidelines encompasses risk stratification, based on disease extent as defined by
the tumour-node-metastasis (TNM) classification [3], and clinical imaging factors like mesorectal fascia
(MRF) involvement and/or extramural vascular invasion (EMVI) [4, 5]. Implementation of total
mesorectal excision (TME) surgery [6] and preoperative treatment regimens [7-11] have led to optimal
local control.

Starting with short course radiotherapy (SCRT) for improvement of locoregional control and survival
[7], now, regimens including preoperative radiotherapy and chemotherapy, i.e. neoadjuvant therapy [10-
12], has given rise to the watch-and-wait strategy [13], delaying and even potentially sparing patients
burdensome surgery. However, response rates are prone to variation [14]. Moreover, heterogeneity is
observed in reached clinical and pathological complete response (cCR and pCR, respectively) [10, 15-
17]. With increasing RC incidence [4, 18], and high rates of treatment complications [4, 19], it is thus
pivotal to improve upfront treatment selection. Current pathological risk factor parameters however
focus mainly on the tumour epithelial compartment, i.e. neoplastic cells [4].

Convincing evidence is emerging that elements of the tumour microenvironment, especially the tumour
stroma, are of detrimental influence of tumour behaviour, promoting tumour invasion and metastasis
[20, 21]. Capturing this effect, the tumour-stroma ratio (TSR) is a robust and cost-effective
histopathological parameter based on intratumoural stromal percentages [22]. The TSR has been
validated as an independent biomarker in multiple tumour types: indeed, stroma-high (>50% stroma)
gastrointestinal tract carcinomas not only have worse OS and DFS [23-25], as observed in colon
carcinoma in the recently published prospective international UNITED study [26, 27], but also predicts
worse response to (neo)adjuvant therapy [28-31]. Albeit often collectively termed, RC is a different
entity than colon carcinoma [4]. Literature on TSR in RC specifically is scarce and mostly consists of
relatively older, single centred RC series with limited patients and/or treatment types [25, 32-34].

To address this knowledge gap, we integrated two prominent clinical trials, i.e. PROCTOR-SCRIPT [9]
and RAPIDO [10], with our local cohort. This collaboration enabled us to create an extensive overview
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of the TSR in varied RC patient populations. A more biomarker-based approach on biopsies is crucial
to improve future selection of responders and the TSR could aid in this prediction as literature has
shown [32, 33]. As primary endpoint, we assessed the correlation between TSR and neoadjuvant therapy
response. This study analysed the predictive potential of biopsy-scored TSR on DFS and OS as
secondary endpoints. We hypothesized that the more aggressive and resistant stroma-high tumours
would reach a response less often, and would have worse DFS and OS compared to their stroma-low
counterparts, potentially influencing patient selection for a watch-and-wait strategy in the future.

Methods

Patient cohorts

Our local cohort (Leiden University Medical Centre, LUMC; N=116) was combined with available
material from two well-established, independent clinical validation cohorts, i.e. subgroups of the
PROCTOR-SCRIPT [9] (N=142) and RAPIDO [10] (N=271) trials. Hence, a large series comprising
various TNM-stages and treatment regimens was analysed. All cohorts included patients >18 years with
given informed consent. Additional inclusion and exclusion criteria for the clinical trials are mentioned
in previous reports [9, 10]. Summarizing, the PROCTOR-SCRIPT was a combined study assessing the
role of adjuvant chemotherapy compared to observation in RC patients treated with neoadjuvant therapy
consisting of (chemo)radiotherapy and TME, whereas the RAPIDO analysed different neoadjuvant
regimes in locally advanced RC (LARC). The LUMC cohort consisted of consecutive patients with a
variety of (neo)adjuvant therapy types, of which available material was collected from patients operated

after year 2000 with stage I-111 RC and no previous malignancy <10 years prior to current RC.

Of note, PROCTOR-SCRIPT patients were included postoperatively, hence clinical TNM-stage nor
clinical risk factors were not registered in the study database, although one inclusion criterium was
pathological TNM-stage I1/111. Stage I1/111 was given in case no imaging is performed and locoregional
extent of disease was uncertain, e.g. in earliest included patients. Moreover, as different versions of the
TNM classification were used, for optimal grouping and comparison, all variables are converted to
TNM version 5 (1997). Age was registered at randomisation (PROCTOR-SCRIPT and RAPIDO) or
diagnosis (LUMC). Supplementary Table 1 gives a detailed overview of treatment types and regimens
per cohort.
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Materials and tumour-stroma analysis

Scanned haematoxylin-and-eosin (H&E)-stained slides of diagnostic biopsies were collected at LUMC
(LUMC, PROCTOR-SCRIPT) or requested from Radboud University Medical Centre (Radboudumc;
RAPIDO). At LUMC, slides were scanned with the Panoramic-250 scanner, Radboudumc used the
Panoramic-1000 (3DHistech, Hungary; 20x magnification). Analysis was performed with 3DHistech
CaseViewer software (v2.7). Two independent observers (MP-GvP: LUMC, PROCTOR-SCRIPT; MP-
DH: RAPIDO) scored the TSR on biopsies according to van Pelt et al. [35], blinded for clinical data.
Subsequently, categorisation in stroma-low (<50% stroma) and stroma-high (>50% stroma) followed
(Figure 1, created in BioRender.com). Neoadjuvant therapy response was assessed on resection material
through the tumour regression grade (TRG) in five categories as defined by Mandard [36] by local
pathologists (LUMC, PROCTOR-SCRIPT) or in three groups (no-partial-complete response;
RAPIDO). To ascertain the predictive correlation to TSR, TRG was dichotomized in clinically relevant
and previously also maintained groups of TRG1+2 (including pCR and major responders) and TRG3-

5 (non-major responders) [37].

Ethical considerations

Use of anonymised material from the studies PROCTOR-SCRIPT and RAPIDO were approved by the
steering committees. These trials were conducted according to the Declaration of Helsinki (2013). All
already available archival material and data of the LUMC cohort were coded and handled according to
the Dutch National Ethical Guidelines (“Code of proper secondary use of human tissue”). No informed

consent was necessary under the legislation for this retrospective analysis.
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Stroma-high rectal carcinoma (>50%)
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Haematoxylin and eosin-  Routine microscopic
stained biopsy slide histopathology assessment

Stroma-low rectal carcinoma (<50%)

Figure 1. The process of scoring the tumour-stroma ratio (TSR) on haematoxylin and eosin-stained biopsy

material using light microscopy.

First, using 1.0 — 2.5x magnification for a general overview of the complete slide, the area with the highest amount
of tumour stroma is selected. Subsequently, the TSR is scored on a 10.0x magnifying objective, as per protocol of
van Pelt et al. Finally, the biopsy is categorised as stroma-high (>50% intratumoural stroma; example shown

above) or stroma-low (<50% intratumoural stroma; example shown below). Created in BioRender.com.

Statistical analysis

Interobserver agreement Cohens kappa’s were calculated between TSR biopsy scores. Assessment of
prediction of TSR to neoadjuvant therapy response was done per TSR category and per therapy type
subsequently. DFS was defined as period between date of surgery until any first event, i.e. recurrence
(locoregional recurrence or distant metastasis), death (any cause) or until censoring. OS pertained to the
period between date of surgery until death (any cause) or censoring. Censoring occurred when patients

were disease-free and/or alive at last registration or after 10 years of follow-up.

Chi-square tests for nominal, Goodman Kruskal gamma statistics for ordinal, and Student’s Independent
T-tests for continuous variables were performed. Median follow-up time was calculated with the
reversed Kaplan-Meier method, survival analyses were performed with Kaplan-Meier analyses and

associated log-rank tests. Cox regression analysis for hazard ratio’s (HR) with 95% confidence intervals
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(CI) were calculated in univariate analysis for major response (event defined as pPCR/TRG1+2), for the
period between surgery and diagnosis (LUMC), first radiotherapy dose (PROCTOR-SCRIPT), or
randomisation (RAPIDO). The variables significant of influence (P<0.05) in univariate analysis, were

included in the multivariate analysis.

Continuous variables were expressed in means with standard deviations (SD), whereas nominal and
ordinal variables were stated as number of frequencies and corresponding percentages. Two-tailed P-
values <0.05 were considered statistically significant. Statistical analysis was performed using IBM
SPSS Statistics (v29.0).

Results

Patient cohorts

Establishing the final patient population, exclusions followed from the three cohorts, e.g. per(i)operative
pathological stage IV (N=18) or absence of pathological data (N=68). In total, 373 RC patients were
ultimately included in this study (Figure 2). Baseline characteristics of the combined cohort and those
separately are presented in Table 1. There are differences between cohorts, inherently correlating to the
used studies, including treatment type (P<0.001), clinical risk factors (P<0.001) and clinical TNM-stage
(P<0.001). Most importantly, as could be expected due to the more aggressive nature of the tumours
involved, the TSR is also already higher in the LARC patients of the RAPIDO, where 57% of patients
were stroma-high, compared to approximately one-third in other cohorts and literature (P<0.001).
Hereby, the full spectrum of presentations of RC is covered in our study.

Overview TSR analyses

The TSR scores had high Cohen’s interobserver agreement kappa’s of 0.84 (MP — DH; RAPIDO
biopsies) and 0.77 (MP — GP; LUMC and PROCTOR-SCRIPT biopsies). Supplementary Table 2
presents an overview of stroma-low compared to stroma-high clinical variables in the total patient
population and per cohort separately. Overall, although more clinical risk factors were found in stroma-
high patients as expected (P=0.014), stroma-low patients had more often not undergone neoadjuvant
therapy (P<0.001) and were operated on in earlier years (2009 vs. 2012 in stroma-high patients;
P<0.001).
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PROCTOR-SCRIPT LUMC cohort RAPIDO cohort
cohort (N=142) (N=116) (N=271)
s \
. _ Exclusion (N=9) .
Exclusion (me) ~ + Stage IV (N=9) Exclusion (N=117)
* No TSR scored (N’_lz) \ + Preoperatively excluded
* No clinical data available (N=5) (N=33)

¢ Already included in another - Patients wish (N=6)
cohort, double (N=3) - Irresectable or M1-status (N=6)
- Protocol deviation (N=19)
- Preoperative mortality (N=2)
*+  Perioperatively excluded
(N=3)
- Open-closedR2 or ypM1 (N=3)
+ Excluded at pathology analysis
(N=81)
- Slide not available (N=56)
- Not enough tumor material on
biopsy for TSR scoring (N=25)

Complete cohort (N=373)

+ LUMC cohort (N=97)

« PROCTOR-SCRIPT
cohort (N=122)

+ RAPIDO cohort (N=154)

Figure 2. Flowchart showing the patient population with initial inclusion rates per separate cohort (PROCTOR-
SCRIPT, LUMC or RAPIDO) and exclusion numbers and reasons, leading to the ultimately included final patient

cohort (N=373). TSR, tumour-stroma ratio.
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TSR predictor of major response to neoadjuvant therapy

Pathological outcomes per TSR category of the total patient population and per therapy type separately
are summarized in Supplementary Table 3. The CRT and RAPIDO regimens are combined in a large
neoadjuvant treatment (NAT) group (N=182). Of note, SCRT was not intended to be used to reach pCR
and only after more than 7 weeks after neoadjuvant therapy any significant downsizing can be seen[7,
38]. Hence, it almost mimics the situation in treatment-naive patients: in stroma-high patients, more
often a higher ypT-stage 2-4 (P=0.043) and less response was seen (P=0.044). Analysing major response
rates per treatment type in-depth subsequently, the biopsy-scored TSR emerged as a valuable predictor,
as stroma-high patients reached significantly less major response to NAT than stroma-low patients (HR
0.63, 95%CI 0.41 — 0.99; P=0.044) (Table 2).

Table 2. Univariate Cox regression analysis on the hazard of major response of TSR in total cohort
and per treatment type.

Therapy Variable Number Major response - Univariate analysis*
type major
responders | Hazard  95% P-value
(%) ratio Confidence
interval
Complete Stroma-low (N=188) 39 (21) 1 0.071
cohort
(N=337)** | Stroma-high (N=149) 41 (28) 0.666  0.428 —1.035
NAT (CRT | Stroma-low (N=81) 38 (47) 1 0.044
+ RAPIDO;
N=182) Stroma-high (N=101) 40 (40) 0.632 0.405 - 0.989
CRT Stroma-low (N=56) 26 (46) 1 0.308
(N=107) Stroma-high (N=51) 17 (33) 0.726 0.393 - 1.343
RAPIDO Stroma-low (N=25) 12 (48) 1 0.839
(N=75) Stroma-high (N=50) 23 (42) 0930  0.461-1.877

CRT, chemoradiation (25x1.8-2 Gray and capecitabine monotherapy); N/A, not applicable; NAT, neoadjuvant
treatment; RAPIDO (5x5 Gray followed by 6 cycles capecitabine and oxaliplatin).

*The period between surgery (for pathology) and diagnosis (LUMC), first radiotherapy dose (PROCTOR-
SCRIPT), or randomisation (RAPIDO). The event is defined as major response (TRG1+2/pathological complete
response).

**Complete cohort here pertains to those patients who had undergone neoadjuvant therapy and with a known and
determined response
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Survival analyses

To assess the predictive value of the TSR on DFS and OS, Kaplan-Meier analysis with log rank tests
were first performed for the complete cohort and separate therapy groups (Supplementary Table 4;
Supplementary Figure 1-2). No significant influence of the TSR was observed here. Subsequently, we
used Cox hazard regression in the complete cohort. In univariate analysis, higher (y)pT and/or (y)pN
stages, as well as residual tumour status or not reaching a major response were so significantly of
influence, it potentially introduced bias and the TSR reached no significance (DFS P=0.800; OS
P=0.856) (Table 3). Aiming to analyse the effect of the TSR relatively to the other, well-known, risk
factors, we added the TSR as variable in the multivariate analysis. However, even correcting for these
variables, the TSR did not assert an additional influence here either (DFS P=0.438; OS P=0.934).
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Discussion

The present study set out to determine the predictive effect of biopsy-scored TSR on response to
neoadjuvant therapy. In a large and varied multicentre patient population, we first observed that LARC,
characterised through imaging as a more aggressive and invading tumour, was significantly more often
categorised as stroma-high. We subsequently validated the TSR’s predictive value on response. In RC
patients undergoing a NAT approach, significantly less major response rates were achieved in those
with a stroma-high biopsy. Identifying potential major therapy responders can ultimately aid upfront
selection of patients for treatment strategies, e.g. watch-and-wait.

As secondary endpoint, the prognostic effect on DFS and OS of the TSR in RC patients was assessed.
Despite correction for the significant influence of well-known risk factors like (y)pTNM-substages and
residual tumour status, the TSR did not significantly assert a singular predictive influence on DFS or
OS in our cohort. Response however, remained an important prognosticator, to which the TSR is a major
contributor. This is most likely due to the presence of large multifactorial causal relations of various
risk factors on survival, such as increasing sequential treatment options, underlining the need for a
multidisciplinary and patient-tailored approach [4]. Moreover, underlying biological processes
influencing response and tumour behaviour such as mutational status, are merely determined in a
minority of included patients but increasingly analysed in current practices [39].

The past decades, the traditional neoplastic cell-centred view has incrementally been expanded to
include the surrounding tumour microenvironment [40, 41]. The complex interaction between these
entities has hence been subject to increasing research [20, 42]. In 2007, our research group first explored
the absolute ratio of the tumour epithelium compartment compared to the stromal compartment: the
TSR [23]. Since then, the field of the TSR has exponentially gained interest, worldwide [22, 24, 25, 28,
30, 43]. Recently, the detrimental influence of tumour stromal abundance on patient-related outcomes
was proven in our UNITED study, where stroma-high colon carcinomas indeed led to worse DFS [26,
27]. This parameter has therefore been proposed [27] to be implemented in international guidelines, for
instance in the TNM-classification.

Although the TSR had already previously proven to be of predictive value in biopsies and RC [32, 33,
44], large, novel and multicentre studies were lacking [34, 45]. As upfront selection of RC patients for
personalised therapeutic strategies is gaining importance with the shift towards a watch-and-wait
strategy [2, 4, 46], implementing biopsy-based biomarkers to aid this selection is pivotal. Potential
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implications of our results, proving that biopsy-scored stroma-high RC patients are less prone to reach
major response in a NAT approach, could be far-reaching. Including the TSR in the panel with all other
important clinicopathological variables currently used by multidisciplinary meeting, could lead to an
improved tailored approach, where in a shared-decision making setting, patients could even be advised
to be spared the potentially less efficient though burdensome treatment and instead be recommended

for immediate surgery, especially in frail elderly with comorbidities.

The largest strength but simultaneously also limitation of this study was inherent to the choice for a
large and varied patient population; the differences between the cohorts prohibited large pooling as this
could lead to skewed results. Of interest, it was for example observed that the RAPIDO trail, including
only LARC patients, had significantly more stroma-high patients than the other cohorts with less
advanced tumours. While this also emphasizes the importance of the stromal compartment and
influence of its abundance on tumour invasiveness, it also gave rise to potential selection bias.
Therefore, we aimed to answer our research questions in specific, though smaller, subgroups. Another
limitation pertains to the retrospective aspect of this study. Moreover, despite the use of large clinical
trials, these are still somewhat dated. With the rise of various neoadjuvant approaches [47], scoring
more recent trials or even aiming to include the TSR scored on biopsies as parameter in prospective or
randomized controlled trials in the future would therefore be imperative.

The current ESMO guidelines in management of RC state that there are several regression grade
classifications including the Mandard [36] and the Dworak [48] classifications without indicating an
optimal method for scoring tumour regression. Despite the fact that the Mandard classification may be
not the most widely used for determining tumour regression and TRG has been described to potentially
underestimate tumour shrinkage compared to e.g. a fragmentation pattern [49], many studies, including
ours, use the Mandard score [32], which enhances potential comparison. In any case, a reliable score
should include a ‘complete-partial-no response’ category [4]. Although the International Collaboration
on Cancer Reporting (ICCR) colorectal pathology guidelines [50] mention another, the Ryan four-tier
system [51], ultimately, all classifications for scoring result in similar endpoints.

Future studies including more parameters of the tumour microenvironment as well could enhance our
understanding on the dynamic interplay between the various components of this entity. The immune
cell component [52-54], tumour budding [55], or biomarkers such as circulating tumour DNA (ctDNA)
and other liquid biopsy methods show promise in colon [56, 57] as well as RC [58], and could provide
valuable insights. TSR is, in contrast to most biomarkers, uncomplicated and cost-effective [35], taught

76



Biopsy-scored TSR as predictive aid in rectal carcinoma e

by E-learning [59] and hence standardized with high interobserver agreement [60]. Furthermore, in this
study, we collected scanned H&E stained biopsy slides. Artificial intelligence is exponentially being
researched in pathology, nowadays successfully completing high-performance tasks like classification
[61]. Future studies could use this collection for developing algorithms, e.g. supervised deep learning
models trained by pathologists’ annotations to characterise tissue types [62], resulting in automatised
TSR quantification in biopsies, supporting pathologists’ workload. Currently, some studies show
promise in various TSR scoring methods, mostly performed on primary tumours in colon [63-65].
However, for RC, studies are still scarce [66], even less aiming to predict response from TSR in biopsies
[67]. Moreover, unsupervised learning could potentially discover novel histological patterns on
unannotated slides, improving personalized predictions on therapy response and survival [68].

We have hereby presented a large and multicentre study validating the predictive significance of biopsy-
scored TSR on neoadjuvant therapy response in RC. Using well-established clinical trials, we conclude
that patients with stroma-high RC biopsies will reach less major response in a NAT approach. The TSR
should thus be implemented in routine pathology diagnostics and the current clinicopathological panel
of parameters, which multidisciplinary meetings consider for RC patients in personalized selection of

treatment strategies.
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Supplementary Table 1. Detailed overview of the treatment types within the three separate cohorts.

Cohort Treatment group Neoadjuvant therapy Adjuvant therapy
LUMC (N=97) Neoadjuvant + surgery (N=74) | SCRT (N=52); CRT N/A
(N=17); Other (N=5)
Neoadjuvant + surgery + SCRT (N=3) PROCTOR (N=2);
adjuvant (N=3) SCRIPT (N=1)
Surgery + adjuvant (N=4) None PROCTOR (N=1);
Radiotherapy (N=2);
CAPOX (N=1)
Surgery alone (N=16) None N/A
PROCTOR- Neoadjuvant + surgery (N=64) | SCRT (N=59); CRT N/A
SCRIPT (N=122) (N=5)
Neoadjuvant + surgery + SCRT (N=52); CRT
adjuvant (N=58) (N=6)
Surgery + adjuvant (N=0) N/A
Surgery alone (N=0) N/A N/A
RAPIDO Neoadjuvant + surgery RAPIDO (N=75); CRT N/A
(N=154) (N=152) (N=77)
Neoadjuvant + surgery + CRT (N=2) Unknown (N=2)
adjuvant (N=2)
Surgery + adjuvant (N=0) N/A N/A
Surgery alone (N=0) N/A N/A

CAPOX, capecitabine and oxaliplatin; CRT, chemoradiation (25x1.8-2 Gray and capecitabine monotherapy);
N/A, not applicable; PROCTOR (5-FU + Leucovorin); RAPIDO (5x5 Gray followed by 6 cycles of CAPOX);
SCRIPT (capecitabine monotherapy); SCRT, short course radiotherapy (5x5 Gray).

82



Biopsy-scored TSR as predictive aid in rectal carcinoma e

VIN VIN VIN VIN W1 (@1 M st auofe A1aBing
VIN VIN VIN VIN Wz ©z Mz Mz wawiess) Juean(pe pue Aisbing
Juswieal] JueAnipe
0o ©z (8g) 9T (€9) zv 0o e (o1) 91 (22) Ly pue AisBins ‘Juswiress) eanlpeosN
(ooT) 88  (16) ¥9 (29) 92 (81) 8¢ (68) 5z (12) 6V (88)6€T  (02) TST Kiabins pue juawyeal) JueAnfpeoaN
#00T'0 #OET'0 #7100 #100°0> adAy Juswieas |
(s1sAeue wouy papn|oxa)
(0o (0o 0o 6)9 ey (ov)s8 umousun ‘pautuliaiep (ybnous) sﬂ
juasal
(ev)se  (z9) ve Wy @ner (9g)zy  (98) oF $10J08} HiSLI [€D1UI]D BIOW 10 € ‘SIA
(zv) 16 (vw) 62 62)8 (9D 1T (6e) sy (1€) oF 1asa1d S10108) 4SH [EDIUI[D Z ‘SBA
(st et (OF (em)er  (62) 02 (zo)sz (81 ez Juasald 030} SIS [BIIUID T ‘SBA
VIN VIN WDy (62) 02 ©v Doz 10308} Y{S [eUONIPPE OU ‘ON
#TTT'0 wxxxxVIN | #6220 #7100 xxxxxS1008) YSH [BOIUID
[ON @1 (OF ©zc 0o Mt Mme @v (s1sAeue wouj papn|axa) umouyun
(ge)1e  (98) ¥z (92) 1T (1¥) e (t2)9  (0g) 12 (te)8y  (L8) 8L (sbuon [eue wd OT<) wmoas YbIH
(ze)sz  (L2) 81 (ov) 21 (12) 21 (62)8  (82) 6T (re)es  (92) vs (abuaA Jeue wo OT-G) WNBaL PIN
(ze)sz  (99) €z (62) 2T (5¢) 82 (09) 1 (19) 82 (Ge)vs  (Le)6L (eb1aA [eue wog>) WNKoal MOT
#128'0 #950°0 #119°0 #98T°0 uoleao| Jnown
(sisAjeue wouy
(0)0 00 Wt (6)9 ey (ov) 98 PapN|oxa) xxxxl11/11 PUE UMOUYUN
(68)8L  (¥6) 29 (62)2z  (89) ov (z8) 00T  (62) 20T 1]
(T7) 0T ()7 81)s (eg) ez (eT) ST (12) 12 ]
#152°0 xxxxVIN | #1600 #€0T°0 xxx00BIS-AINLL [B21UI1D
(DD (67) 8 [CDRA? (62)8 (08) 12 (02) 1€ (12) v abe o sieak 0/<
(e8)eL  (z8) ¥s (18) v (98) 69 (t)oz  (00) 8y (08) Lzt (08) TLT abe Jo sieak 0/5
#1580 #EVY'0 #958°0 #18°0 xxA10B01R0 8By
$509°0 719 (©On29 | $29.0 6) 19 619 | $2€0 (699 (eT)v9 | $860 B9 (0129 (as ‘sieak un) abe %wm_\,_
«3by
€nve (9 or (69) 62 (99) 25 Gtz (€1os @yt (99) zvT EEN
(Ldvz  (68) 9z (1€) €T (g¢) 82 (G2). (82 6T 8wy  (We)eL alewad
#211°0 #£59'0 #8610 #602°0 X85
(88=N)  (99=N) (zv=N) (08=N) (82=N)  (69=N) (85T=N)  (GT2=N)
ybiy MO]| anjea ybiy MO]| anfea ybiy MO]| ybiy MO]|
anjea-4  -ewodlS  -ewodlS -d -ewons -ewons -d -ewosiS -ewodlS | anjeA-d -BwWOJIS  -BwONS
(¥ST=N) OdIdvd | (221=N) 1d142S-40.100¥d (£6=N) DN (€2€=N) H0yoo [e10). (3un) sajqerreA

"10yo9 Jad pue 10yo9 [8101 Ul Suaiied ybiy-ewolls 03 pasedwiod Moj-ewols palods-Asdoiqg ayl 40 sansieIdeIey) g 8|qel Adelusws|ddns

83



o Chaprer 3

'slewy 1sow Buibelane ‘alay pasn si SieaA 0/ JO J0IND 3BV xx

"(OINT) sisouBeip 4o (0AIdYY Pue 1dI4IS-HOLD0Hd) Uonesiuopuel 18 aby/y

*SISBISeIaW-9POouU-INown) ‘AN L "UOIIeIASp pJepuels ‘gs ajqedijdde 1ou ‘v/N "Buipunos
0} 8NP QQT UBY) 8J0W JO SS8] 8q Ued sabejuadiad Jo wng “sebues ajnsenbisiul yim sueipaw Jo sabejuadiad parerdosse Yym siaquinu a)njosge se UaAID ale SajgelieA ||y

(0o (0012 (0o (0o (0o (0o (0o Mz Buissin

(Xx0dv2)

(0)o (0)o (0o 0)0 (09) T (0o Mt (0o urrejdifexo pue suigendaded

0o 0o (0o (0o (09) T 021 Mt mrt Adessyporpey

0o 0o (18) €T (29) 9z (0o (091 ®) et (€1) Lz | (1d14DS) Adesayrouow suiqenoaded

(00 0o (61) € (8¢) 9T (00 (09) € @¢ (6) 6T (40.100¥d) utionoona pue N4-§

yotym

VIN 0o ©vc| #1910 (88) 9T (es) zv | #8020 ()4 (L)s | #sero (118t (€2) 67 | 40 ‘panIval JusWIEa.) JUBANIpE ‘SBA
(oot) 88 (£6) ¥9 (29) 92 (8y) 8€ (e6)9z  (€6) ¥9 (68) 0vT  (22) 99T Juawiea JueAnfpe ou ‘oN

#0010 #0ET'0 #9860 #5000 PaAladal Juawieal] JueAnlpy
@zc ©c @1 @o o M @c¢ Me (s1sAjeue wouy papnjoxe) 1Yo

(o1) 6 @1 (G4 e (00 Mt @t (@s uueweH

(ze)sz  (se) sz (ov) 21 (5¢) 82 (ws) st (9n) ze (8e) 09 (ov) S8 (Ydv) uonoasa [esutiadoutopqy

(95) 67  (89) 8¢ (29) 2z (19) 6% (ov)er  (19) s€ (€9)¥8  (18)zzt (M) UOD8SAI JOLIBIUER MO

#680°0 #12.°0 #0TL'0 #7110 padnoib ‘adA Aisbing
$00s0 (T)gtoz (1) ST0Z | $6¥%°0 (€) 2002 (€) 900z | $2200 (9)otoz (9) 200z | $T000> (V) zTOz  (S) 60OZ (as) reak Aiabins uesy
1eak A1ebing

(oot) 88 (00T) 99 (o1 v )z (62)8  (92) 8T (e9) oot (ov) 98 $HdaM ZT= J36Uo| potiad

VIN VIN VIN | #8800 (16) 8¢ (86) 82 | #2080 (t2)oz  (v2) 1S | #1000>  (2€) 85  (09) 62T $38am gT> Jalioys poliad
$2€0°0 (9) ez 90z | $L2z0 e (e)z | $€88°0 @t (D)ot | $t000>  (0T) GT (6) 0T | (@s ‘s>j9am ur) porsad uoneInp ues
A1abuns a1049q porsad Bunrep

o 0o @o o @¢ @z Mz @c¢ (s1sAjeue wouy papnjoxa) J8UI0

([x0dwv2] uejdifexo

pue auigenoaded s3194d 9 Aq

(28)os  (se) sz VIN VIN VIN VIN (ze)os  (e1) Gz | pamojioy A1 Gxg) swibal-0Aldvy
(Adeiaylouow

aulqendaded pue Aelo) z' X8z

(ev)se  (29) ¥ 1) 9 (95 (0g) 2 (02) 0T (ee)1s  (82) 95 ‘140) Adesayp S_E@MBEEU

RIS GXG

VIN VIN (98) 9¢ (v6) SL (o2)9t  (08) 6 (re)zs  (89) 1T ‘140S) Adelayjoipel 8s1n0d HOYS

yorym jo

#0200 (oor) 88 (00T) 99 | #TvT0 (00T)2Zv  (00T) 08 | #0S€'0  (68) Gz  (G2) G | #100°0> (86) GGT  (26) 86T | ‘PaAI90aJ JudLIILal) JURANIPROBU ‘SIA
VIN VIN VIN VIN | #5210 (tme (S LT| #1000 @¢ (8 L1 1uBWIea JueAN[peosu ou ‘ON

PaAIadal JuaWIeal) JueAN[peoaN
(panunuoa)

84



Biopsy-scored TSR as predictive aid in rectal carcinoma e

158}~ sa|dwes Juspuadapu] SUspnIS syl YIM paleinojed ¢

1581 arenbs-1yD yum patejnofed #

"0TOZ 24033 paresado swuaired ul Ajfe1oadsa ‘Buibewi uo paulwiaiap skemje 10N 00T 01 dn ppe 10u op sabejuadiad aauay ‘Ajsnoauelnwis 1S1xa Aew 1019} %S 3|dNNNxxxxx
'0T0Z 9408q paresado syuaired ul Ajeioadss ‘Buifewil uo paulwialep SAeMIe 10U 3J9M SI01I.) YSI [edIulD

‘|1e JO M3IAIBA0 MO|aq 885 ‘(SaulfapInB OINST “6:a) ewouldled [e1981 paoueApe A|[edo] Ssasse 0} SauljapInh AQ PauILLIBIap Se S10398) HSU [BIUN D s

111/11 8Beis-IANLL [ed1Bojoyped
SeM BLI3ID uoisnjoul ybnoyle ‘aseqerep Apnis ayl ul paialsifial 10U a1am S1019e) 3SH 10 abels- AN L [ea1uljd aouay ‘A1abins Jayye papnjaul a1am syuaied 1 d1¥0S-40100dd

"UIenIaounN s1 aseasip 40 1U9IXa [euolfalodo] pue pawlogad si BuiBewr ou ased ul UsAIB s [11/1] 9BRIS xxxx

“(166T) S UOISIBA AINL 01 PBLIBAUOD 8Je Sa|qeLeA [[e ‘uostiedwod pue Buidnolf jewndo 1oy ‘pasn a1am UOIRIILISSEIO AN L 8Y) JO SUOISISA JUBIBMI Qxxx



o Chaprer 3

(sishjeue
0o 0o @1 Mt (0o (0o (OB (0N wouj papn|axa) Buissin
paulwexs
(ov) o (69) 8v (69) o€ (29) v9 (ee) 1 (se) 9 (0%) 82 (£8) 12T 2T N1 > swiened ‘oN
paulwexs
#9900 (s9)6s  (TW)€e | #€6L0 (ty) 12 (ev) 67 | #8V6°0 (L9)z  (S9)TT | #06T°0 (09) 62 (vv) €6 21 N1 < s1uened “oN
(N71) sapou ydwAT
ener W9 es (001) 2§ (z6) 01T (oo e  (¥6) 9t (28) 0T (¥8) 18T Al-11 8beis-L(d)A
(82) 8z  (9¢) 62 0o (254 (0o @ (81) 82 (91) e 1+0 8Bers-1 (d)A
1S¥T°0 1€40°0 18%€°0 1,290 xxS3110081R0- | (d)A pauiquo)
Qs G@nor Wz ©¢ 0o [OF W)L st INELEEICIL
(1w () 62z (s2) 6 (89) 1L (29) 2 (2v)8 (eg)es (€9 ¥1T 111 aBeys-1 (d)A
(L)1 (9m)et (to) 11 (92) 02 (ee) T (tr) £ (s2) ov (ve) 28 11 8be1s-1 (d)A
(9)s e (0o (204 (0o @t (e)s ()8 | abe1s-L (d)A
(o) ez (ce) 9z V/IN VIN VIN VIN (s1) €2 (z1) 92 0 8bers-1 (d)A
18660 ISL1°0 18L9°0 1¥8€°0 xxS811068180-1 (d)A ||v
nn_m ”mw:w_t____rc
(8z1) 26 (T)8T (1) o (1) 9¢ (on sz (L2)ee (TT1) 8¢ (87) 02 ur) JajaLelp Jnowin} uesiy
$212°0 $£60°0 $9¥7°0 $082°0 nowiny JajaWelp Wnwixey
(99)9z () 0g (S8) 7v (TO 18 €T (62) S (on)er 9.1t 111 9beis- NN LA(A)
(og)oe  (¥2) 6T (on) § (02) €2 (ee) T (62) 5 (L2 ev (52) €5 11 aBe1s- NN Ld(A)
(e2)ez  (em)oOT @€ (6) 0T (€e) T (tv) L (e1) 12 (17) €2 | abers- NN LA(A)
(e (Dee VIN VIN VIN VIN (1) 22 (o1) 2z 0 abe1s- NN LA(A)
%0 16+0°0 IS18°0 1850°0 xx80818- AN Ld(A)
(as ‘senawiiw
(9)8 )L (e et (1) €T oyt (€19t (6) 0T (en) 1t ur) souessIp INYO Uesin
(Wy2)
:_m_mc._ |enuaiajwndiin
$881°0 $9€6°0 $208°0 $082°0 0} B0UBISIP [BWIUIN
(sisAreue wouy
o 0o (0o mr (o o (o (0)T | papn|axs) umousun ‘BuissiiN
(88 (9)s ®v (9) L (0o (00 (® e 9zt uonoasal +y
(z6)e6  (¥6) 9L (z6) 8y  (v6) 90T (oom) € (0oT) LT (z6) 9vT (v6) 202 uo1308s31 0y
#679°0 #02L°0 VN #Tvv'0 xInown [enpisay
(toT=N)  (18=N) (zs=N) (FTT=N) (e=N)  (z1=N) (857=N) (gT2=N)
uby Moj ubiy Moj ubry Moj ubry Moj
anjeA-d  -BwoJdlS  -ewodlS | 8njeA-d -ewolls -BWOJIS | 8njeA-d  -ewoslS  -ewodlS | anjeA-d -ewons -ewons (3un) sa|qerren
(02=N)
(z81=N) 1¥N (99T=N) 140S AdeJayy Jueanfpeosu oN (£2€=N) 110400 [e10L

"adA1 Juswiean Jad pue

110409 [101 8y} i sjuaired yhiy-ewo.is 0] paedlod MoJ-ewos palods-Asdolg usamiaqg sawoaino ABojoyled ayy J0 MaIAIBAQ € 9|gel Auejuaws|ddng

86



Biopsy-scored TSR as predictive aid in rectal carcinoma e

(z+1941)
1zeeo  (ov)or  (Lv)se (00 M (82) T (12) 6€ asuodsal Jofew ‘ssp
(5-€941)
(09)19  (€9) ¥ (0o1) 2t (66) ¥0OT (L) 80T (62) 671 asuodsal Jofew ou ‘oN
paulwJialep
1czeo 191¢€°0 V/N 10S1°0 asouy ul asuodsau Jofe|y
(sisAjeue wouy papnjoxa)
VIN VIN (o) s ®)6 ()9 (g) ot umMoUuUN ‘pauIULIBISp 10N
(s1sAjeue wouy papnjoxa
VIN VIN VIN VIN @¢ (8) LT | :Adetaysiueanipeosu ou) v/N
(S+¥ ©¥1) asuodsas
(9m) 91 (1m) 6 (z6) e¥ (08) 78 (ov) 65 (05) €6 |  Ieatfiojoyred ou Ajreau 1o oN
(e+2 941 *ddd)
(€9)e9  (z9) 0 (6) v (02) 12 (9v) 89 (6€) €2 | @suodsal [eafiojoyped erued
(T 9¥1 ¥0d) asuodsal
(Z)ze (1D ee 0o 0o (s1) 22 (z1) 22 [eaibojoyred 8181dwod
15920 w00 (06) Lt (z6) sotT 17200 (6) 6T (28) 88T pue ‘paulwisea
V/N sxxx95U00SBI JNOWIN L
(sisAreue wouy
(o) ez (18) sz VIN VIN VIN V/IN (s1) €2 (z1) 52 papnjoxe :anownj ou) sﬂ
Juasal
(29) v (99) s (89) 0g (29) 85 (0o () ¢ (59) ve (€9) 99 10108} SSH 3JOW 10 T ‘SBA
(ev) € () v (ze) v1T (eg) 8¢ (oom) T (82) £ (ge) 8T (L€) 6 juasaid s103084 Xs1 ON
#6Y6°0 ()} (T1) 6 | #2€60 (s8) 7¥ (G2)98 | #8650 (ee) T (es)6 | #6820 (ee)zs  (6¥) SOT pue ‘pauiwisieg
(o)t (89) L¥ (sT) 8 (52) 82 9z (uv) 8 (e9) €8 (ov) s8 paulw.aep 10N
xxx510108) s ABojoyed
(sisAjeue wouy
(e)ez  (18) sz VIN V/IN VIN VIN (s1) €2 (e1) L2 papnfoxa ‘anowiny ou) /N
(sisAjeue
(on)tL  (89) L¥ (o1) & (e7) g1 (0o (en e (o1) 5T (e1) 52 oy papn|axa) QA__%__\M
apel
s (s1) 2L (6) v (To) 11 (ee) T (L2 v (ot (zT) €2 | ub1y) parenuaiayyipun 0 Jood
(e6) v9  (s8) ¥ (z6) €¥ (68) 88 )z (entr (L) o1t (€2) ovT | (apetb moy) eyesspow o} [|9M
#8610 #6290 #718°0 #SET'0 nowny apelB uonenualayq
©¢ D11 (e et (02) €2 o ) v (o1) 5T (81) 8€ 11 3bers-N(d)A
(e2)ez  (vo) 61 (29) ¢e (19) 85 (ee) T @t (9¢€) 25 (L8) 62 | abe1s-N(d)A
(r2)s.  (g9) 18 (s1) 8 (62) €€ Wz @et (vs) 98 (9v) 86 0 8bes-N(d)A
11500 11210 1948°0 10€0°0 xx/1003180-N(d)A
$¥10°0 [OF @71 ] %6590 ©¢ ez | $1080 @1 Wz | $2v00 @1 ©c (as) anmsod N7 ueay
$980°0 (8¢t Q1T | $8€70 Q11 @11 | %070 (6) 91 (96T | $692°0 e @zt (as) paurwexs N7 ues|n

uaired Jad N
(panunuoa)

87



o Chapter 3

"elIWeD 10} 153} S,[BXSNIM pue UeWP0o09 ay} Buisn pajenafe) 1 1sel-1 sajdwes juspuadapu] sjuspnis ayj Buisn pareinafed ¢ '1ss1 arenbs-1yD sy Buisn parejnofed #
‘pJepuely Ag paziioBared se sdnoib 9y uo paseq Jo ‘asuodsal a18]dwod;/fersed/ou (aaiy) Ul paziioBiared s asuodsal INOWN] yyxx

"353U)1 4O SUOITRUIGUIOD JO UOISBAUI [eAnaulidd ‘UoISeAUl SNOUBA (Jednwiesiul) ‘uoiseAul d11eydwA| ‘UOISBAUL SNOUSA [RANWRIIXS :9PNJIUI S10198) si ABOJOYIed xxx
"(266T) G UOISISA |AN.L 0} PSLISAUOD 8.1e S3|CeLIBA |[e 343y ‘Pasn 8JaM UOITRIIIISSEe]d ANL dY} JO SUOISISA WIS O xx

*(6002) PUBIBIIAA 0} BUIPIOIDE INOWNY [ENPISY

"apesB uoissalbal snown ‘oY :(unejdijexo pue aulgendaded saj9Ad 9 Aq pamo||o) Aei9 GXG) OAIdVY pue (Adetayiouow aulgeloaded pue Aels) g-8'TXGZ) UolielpeIowayd

Buipnjoul ‘Juswiealy eAnlpeosu ‘JWN ‘siseiselall apou-inowny ‘NN L ‘(Ae19 Gxg) Adelayolpes 8sin0d 1oys ‘1HDS ‘UOHEIASD prepues ‘ds ‘ajqedljdde 10U ‘v/N

‘Burpunou 03} anp QT UeY) 10w 10 $s3] aq Ued sabiejusaiad Jo wing “sebuel ajisenbisiul
YlM suelipaw 10 sabeiuadiad pajel1oosse Yim siaquinu anjosae se UsAlb aJe sajgelieA ||y 'sesodind sisAjeue 10) A1063]e2 18 papn|oxa si aAoge ueyl (G=N) 1N 40 adA1 1sy10

88



Biopsy-scored TSR as predictive aid in rectal carcinoma e

153} asenbs-1yD ay Buisn pajenofed #

1531 yuel Bo| pue sisAeue Ja1dN-uejded| ym pajeinafed §

1531 Yuel Bo| pue sisAeue JaIBN-Ue|ded| 8SI8AS) B YIM pajenafe) +

*(unrerdijexo pue auigeidades sajoAkd 9 Aq pamojjo) Aei9 GXG) OdIdVH pue (Adessylouow suigendades pue Aels) g-8'TXGz)
uoneIpeIoWwayd Buipnjoul ‘Juswieal) JueAnfpeosu ‘17N ‘siseiselaw apou-inown) ‘AN ‘(Ael Gxg) Adesaypolpel 8sin0d Loys ‘1 HDS ‘10418 piepuels ‘IS ‘a|qeatjdde jou ‘v/N

*Buipunou 0) anp OOT UeY) aJow 10 s8] g ued sefiejusaiad Jo wing ‘sabuel aj1enbiaiul yim sueipaw 1o sabejuadiad PeyeIdosse YIIM SIaquinu 8Injosae se
UAAIB ale Sa|geLIeA || 'SIeak QT Jolje palosusd ase [RAIAINS [[RJAA0 pue daly-aseasid ‘sesodind sisAjeue oy Alobajed Je papnjoxa si anoge ueyl (5=N) 1¥N Jo adAl jsyi0

e (O ene @ v 0o (CAN3 (D en . umouun “BuIsstin

(ee) 6 (62) 9 Aupigiowod

(e e (r2) 8 0o (ST o) 11 (s2) 5T nst 1pnjout 48yo

(69) 9T (29) v1T (s et (59) ze (ee) T (ee) e (59) og (€9) 8 |  190UED JUBLIND (JO SBSEISEIDIN)

#1580 #859°0 #6590 #6160 Upeap o asnen

#206'0 (L2) L2 (92) 12 | #206'0 (te) o1 (0e)ve | #81L0 (ee) T W)y | #86L0  (62) 9v (82) 09 Butiosuad |nun syresq

§79.°0 (€0) '8 7o) 18 (35 ‘sieak

§969°0 (S0 L2 (e0)08 | 8eLL0 (o118 (90)88 | 8§9s80 (z0)T8 (Z'0) T'8 | UI) 3w [EAIAINS [[BISAO UBDIN

|[BAIAINS |[ISAQ

(zo) 8 (61) S (onz €)1t ©o (ov)z [CDEAS (zz) 8T asnea Aue “yreaq

(¥S) 02 (69) 9T (18) LT (69) €€ (001) ¢ (09) € (59) ov (¥9) 25 siselseaw Juesiq

e 6 (z2) 9 (one ® v 0o 0o (81) 1T wn 1T 30U31IN31 [BU01B310007]

#5160 #7270 #0620 #069°0 adAy en3

#EV9'0 (L8 L (e€) Lz | #aeBO (ov) 12 (ev) 8y | #e120 (292 (62)G | #6620  (6€) 29 (8¢) 18 Buriosuad [13un spusng

80860  (r0)€L  (1'0)89 (3s 'sreak un)

§7080 (90)v9  (ro)L9 | 8600  (60)ee  (60)LL| 80080 (€0)69  (€0)0L | BWn [BAIMNS 3914-9S83SIP UBSIN

[eAIAINS 881)-3sessIg

o)L (€069 3s

(Lo)gL (9028 (6v)ser @D TTI (€022  (0)g8 | ‘sieak un) awn dn-mojjos ueaiy

1821°0 Z1+°0 10L6°0 #r1°0 syjuow - 3wy dn-mojjo4
(T01=N) (18=N) (2ze=N)  (¥T1=N) (e=N) (L1=N) (851=N)  (ST2=N)
ubi moj yb moj ubiy moj ubiy moj

anfeA-d4 -ewons -ewosls | anjea-d -ewons -ewoas | anjea-d -ewons -ewoas | enjeaA-d  -ewons -ewons (1un) sajqelen
(z81=N) L¥N (99T=N) 140S (0z=N) AdeJays Jueanfpeoau oN (£2£=N) 110402 2301

*adAy Juswiealy Jad pue

140y09 €10} 3y} Ul sjuaiied ybiy-ewois 03 pasedwod MoJ-ewoIS palods-Asdolg Usamiag SaWoIno [eaIul]d ayl JO MaIAIBAQ ‘¢ dlqel Atejuswalddng

89



o Chaprer 3

(abed 1xau uo panunuU02)
*(£60°0=d ‘Buou 'SA 9, T8 S4Q SiesA-g) Adesayy Jueanlpeoau Inoynm dnoib ayi uj (g) (008°0=d ‘%S9 'SA %99 S4Q Jeak-G) 11oyod a18|dwod sy} uj () Susied ewouldied
1e1081 ybiy-ewons 0} pasedwod sjuaiied BLIOUIDIRD [B1D8] MOJ-BLUOIS Ul (S4Q) [RAIAINS 93.4-3SeasIp 10) 158] yued Bo| pue sisAjeue Jaia|N-uejdey] T ainbi4 Arejuswsajddng

o 8 9 L T o (1] g 9 L < 0
: A - T 1 A T i
= * = (03] e me 6o Qehir (5259 (£ 06 mi @5t
53 {31 LTS (4114 net (fTIET ltss l§1) sEL Ko FIsIT
(sreak) fearuns sstj-aseasi] (seal) patums aasj-aseasyq
o 3 ¢ r Z ] o H ] ¥ H [}
| ) ] 1 : :
0 | 0
£600=d ] 008 0=d
(%0iimwmang —— ' L e
{80;%) aojewong i (45) sogweong
Asdoq £r083102 YSI ® i Azdorq L1o3apes Y1 o
1
]
1
m i
-0 1 - or
E 1
g 1
3 |
1
" + = .M.u [
&
1 14
oo

Kduaay) JueAnipeoau oN

1101103 3)a1dUIod Y [UALLMS 231J-25LI5IT

(Vans<) P-Anng
(ti55) moprmeng

(paresass aquinn)
A e saquiny

(#3wjuadiad) peatamg

90



‘0leJ BWOLIS-INOWN} “YS L

‘sisAjeue Aue ul 8oued1LIUBIS Yoeal Jou Saop Jaleweled a1buls se ¥S1 9yl (086°0=d ‘%T/ 'SA %/9 S4Q Jesk-g) sjuaired
pareall-0didvy pue uoieipelowayd ayy Buipnjour ‘dnolb 1wN 8yl ul (Q) "(#08°0=d ‘%65 "SA %79 S4Q Jesk-G) 140S yum dnoib ayi uj (Q) stusited ewouidsed [e1oas ybiy
-ewouls 0] pasedwod siusiled BWOUIDIRD 81931 MOJ-BLWONS Ul (S4Q) [BAIAINS 921)-9SeasIp 10J 1531 Yuel Boj pue sisAjeue Jsis|N-uejdey] 'T ainbi4 Ateiuswsa|ddng (panunyuod)

Biopsy-scored TSR as predictive aid in rectal carcinoma e

m ] ¥ T 4 0 n £ 9 T < ']
i | ; h L - T 1
{an (gt se Mo D)8 i (8)8 o ()31 st [133%3 e (Y05 Pap-sisang
1108 s L eg (s \olof (1}is (cirlt (05T mopeaeng
(parosas Jaquinn)
pisty N
(s1ea4) [PATATS 331)-25E 3510 (s10aK) [aTums da1j-aseasy(] el s
o ] L] ¥ i 1] o $ [ 3 4 1}
: i . | ; _ ’
I -0 | -0
I 0350=d 1 08 0=d
I (O Bnamens | (2405 yimpvesong —j
I (4055) ol aung | (4 5) eepeang
| Axdon £10337e ¥SI @ 1 Asdotq Lrodayed YSI ©
I
_ "
1 “ ] d
i w 1 m
] 3 M 1 o |A.
I E i E
: - SR — ! g
2 ST . ' 3
I 3 o L, b ]
] @ m i - m...
k] ey, i
| \
1
- 08 1 - 08
]
]
1
- 1
| -l | o1

(LY¥N) Juaunea.g preanipeoan Q (LADS) AdEIANOIPET ISMOD LIS O

91



o Chaprer 3

1XaU U0 panunuod) “(€22°0
BWOUIDJe) [e193) YBIy-ewolis 03 pasedwod sjusijed eWOUIDIED [€1031 MOJ-BWOIS Ul (SO) [eAIAINS |[RIAAO 10} 1581 yuel Bo| pue sisAjeue Jala|-uejdey] ‘z aunbi4 Arejuawsajddng

(abed

{05/9 "SA %88 SO SIeak-G) Adeiay Jueanlpeoau inoyum dnoib ayy uf (g) "(958°0=d ‘%18 "SA %6/ SO Jeak-G) 11oyod a18]dwod ayy uj () ‘swusied

® t : 0 ot 3 P t H
e )¢ s e nn ©e)is ®)78 ozt (D11
s (ohat (e (53182 (€173 (rr)em
(s1waf) paams riaasQ (s12a£) [eALAms 12
9 r z 0 o $ 9 r H
- T L 1 1 . 1
1 -0 I
1 §LL0=d | 958 0~d
! (1407 rfdmy oty ! (05 Emamong |-
! (46053 01 vimang | (%403) a0)vwong —
' Axdorq Liodaged ¥SI o | &sdorq Lwdager YSIL
I ]
1 1
1 ]
1 - 2 I
_ g |
1 ) |
i z |
| ® B _
! 5 |
M I
! 1
I 1
! 0
i
g
1
: ot
Aderp ymeanipeodu oN m 1101[02 319[dUI0) WY [BAJATS [[BIPAQ

(ve05<) pn-sang

[3e05) moprong

(patosuas Jaquinn)
H5u e saquiny
g
-
]
E
o
:

92



Biopsy-scored TSR as predictive aid in rectal carcinoma e
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